is claimed is : 



A method for determining susceptibility for an . 
anti-viral drug comprising: 

(a) introducing a resistance test vector comprising 
a patient-derived segment and an indicator gene 
into a host cell; 
s , (b) culturing the host cell from (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; and 

(d) comparing the expression of the indicator gene 
from (c) with the expression of the indicator 
gene measured when steps (a) - (c) are carried 
out in the absence of the anti-viral drug, 

wherein a test concentration of the anti-viral drug is 
present at steps (a) - (c, , at steps (b, - (c) ; or at step 
(c) . 

The method of claim 1 wherein the resistance test> 
vector comprises DNA of a genomic viral vector. 

The method of claim 1 wherein the resistance test , 
vector comprises DNA of a subgenomic viral vector. 

The method of claim 1 wherein the resistance test , 
vector comprises DNA o£ a retrovirus . 
The method of claim / wherein the resistance test 
vector comprises DNA jt HIV. 

The method of clai/ i wherein the resistance test 
vector comprises U encoding vif, vpr, tat, rev, vpu, 
and nef . / (j^ 

The method of /laim 1 wherein the patient -derived 
segment compri/es a functional viral sequence. 
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segment encodes one protein tWx» th. 
anti -viral drug. -/ 

The method of claim ^erein the P"^^f ^ 
segment encodes t~/ Ql» ^ 
target of an anti-v^ral drug. 

Th e method of claim ! wherem the patient-derived ■ 
segment comprises a retroviral gene. 

The met h od of claim i/herein tne patient-derived 
segment comprises an Hrfge»e. 

„ rt of claim/rw^erein the patient -derived 
o The method of claim/ 

segment comprises a/ HIV g a g -pol gene. 

L3 . T he method of claim i „here, n the .ndicato^gene ^ . : 

functional indicator gene .nd the ^ 

resistance test vector host eel ^ 

additional svep of using filtered 

resistance test vector vxral part-les ^ 

supernatants from said resistance 
cells. 

M T he method o £ claim 1 wherein the indicator gene is a 
non-functional indicator gene. 

- — :::: ^ 

h * o£ claim 15 wherein the culture is by 

16. The method of claim 
co-cultivation. 

fhP tarqet host cell is 

17 . Th e method of claim 15 where- ■ les 
infected with resistance aging hos t 
using filtered supernatants from said p 



cell/resistance test vector host cells. 

18. The method of claim 1 wherein the indicator gene is a 
lucif erase gene. 

19. The method of claim 1 wherein the ir/dicator gene is an 
E. coll la.cZ gene. 

20. The method of claim 15 whereitfi the packaging host 
cell/resistance test vector hosy cell i" a human cell. 

21. The method of claim 15 wherein the packaging host 
cell/resistance test vector/ host cell is a human 
embryonic kidney cell. 

22. The method of claim 15 /wherein the packaging host 
cell/resistance test vector host cell is a 293 cell. 

23. The method of claim 1 /herein the target host cell is 
a human T cell. 

24. The method of claim/l wherein the target host cell is 
a human T cell leukemia cell line. 

25. The method of cLaim^^wnerein the target host cell is 
a Jurkat cell lane. 

26. The method of/claim 1 wherein the target host cell is 
a H9 cell line. 

27. The method/ of claim 1 wherein the target host cell is 
a CEM celQ. line. 

28. A resistance test vector comprising a patient -derived j ; Q 
segment and an indicator gene. 

29. The resistance teyt^iector of claim 28 wherein the 
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patient -derived segment one gene. 

D. The resistance test yVa£3:or of claim 28 wherein the 
patient-derived segment is two or more genes. 

%° 

31. The resistance test vector of claim 28 wherein the' 
■ patient -derived segment comprises a retroviral gene. 

32. The resistance test vectoy of claim 28 wherein the 
patient-derived segment comprises an HIV gene. 



33. The resistance test vector"' of claim 28 wherein the 
patient -derived segment comprises an HIV gag-po'l gene. 

15 | ^34. The resistance test vector of claim 28 wherein the J 7 
indicator gene is a functional indicator gene. 

I -v 35. The resistance test vector of claim 28 wherein the 5 ^ 
indicator gene is a non- functional indicator gene. 



The resistance test ved^rCo: of claim 28 wherein the 
indicator gene is a luairerase gene. 



i v 37. a packaging host cell transfected with a resistance 1 

* i 

25 test vector. 

38. The packaging host cell of claim 37 that is a mammalian 
host cell. 

30 39. The packaging host cill of claim 37 that is a human 
host cell. 

40. The packaging host/ oeil of claim 37 that is a human 
embryonic kidney yfceirT 

35 / 

41. The packaging hpst cell of claim 37 that is 293 cells. 
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42. The packaging host cell of claim 37 ^that is a human 
hepatoma cell line. 

43. The packaging host cell of claim /7 that is HepG2 . 

44. The packaging host cell of claim 37 that is Huh7 . 

45. A method for determining /susceptibility for an 
ant i -viral drug comprising; 

(a) introducing a resistance test vector comprising 
patient -derived segment and a nonfunctional 
indicator gene into a host cell; 

(b) culturing the host cell from (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; /and- 

(d) comparing the expression of the indicator gene 
from (c) with the expression of the indicator 
gene measured when steps (a) - (c) are carried out 
in the absence' of the ant i- viral drug, 

wherein a test concentration of the anti-viral drug is 
present at steps (a) - (c) ; at steps (b) - (c) ; or at step 
(c) . 

46. The method of /claim 45 wherein the resistance test 
vector comprises DNA of a genomic viral vector. 

The method of claxV^4 5~" where in the resistance test 
vector comprises DNA of a subgenomic viral vector. 



The method of claim 45 wherein the resistance test 
vector comprises DNA of a retrovirus. 



49. The method of claim 45 wherein the resistance test 
vector/comprises DNA of HIV. 

50. The method of claim 45 wherein the resistance test 
vector comprises DNA encoding vif, vpr, tat, rev, vpu, 

I 



and nef . 

51. The method of claim 45 wherein the patient -derived 
segment encodes one protein. / 



52. The method of claim 45 wherein the patient -derived 
segment encodes two or more proteins. 

53. The method of claim 45 wherein/ the patient -derived 
segment comprises a retroviral ^gene . 

/ 

54. The method of claim 45 wherein the pat ient -derived 
segment comprises an HIV gene . 

55. The method of claim 45 wherein the patient-derived 
segment comprises an HIV jgag-pol gene. 

56. The method of claim 45 Wherein the indicator gene is a 
lucif erase gene. / 

57. The method of claim 45 wherein the host cell is a 
packaging host cell 

58. The method of claim 45 wherein the packaging host cell 
is a human cell/ 

59. The method of /claffl 45 wherein the packaging host cell 
is a human entoryWic^kidney cell. 

60. The method jot claim 45 wherein the packaging host cell 
is a 293 cell. 

61. The packaging host cell of claim 45 that is a human 
hepatoma cell line. 

62. The packaging host cell of claim 45 that is HepG2 . 
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The packaging host cell of claim 45 that/ is Huh7 . 



The method of claim 45 wherein ttte nonfunctional 
indicator gene comprises a permuted /promoter . 



The method of claim 45 wherein the nonfunctional 
indicator gene comprises a permuted coding region. 



The method of claim 45 wherein the nonfunctional 
indicator gene comprisrs an /inverted intron. 



The method of claim 45 wherein the host cell and target 
cell are the same cell. / 



The method of claim 45 wherein the target cell is a 
human cell . 



The method of claim 45 wherein the target cell is 
human T cell . 



/ r 

laim S^jtfh 



The method of claim S^Wherein the target host cell is 
infected with resistance test vector viral particles 
using filtered supernatants from said packaging host 
cell/resistance test vector host cell. 

The method of claim 57 wherein said culture is by 
co- cultivation . 

A method for determining anti-viral drug resistance in 7 
a patient comprising: 

(a) developing a standard curve of drug 
susceptibility for an anti-viral drug; 

(b) determining anti-viral drug susceptibility in the 
patient according to the method of claim lj and 

(c) comparing the anti-viral drug susceptibility in 
step (b) with the standard curve determined in 
step (a) , wherein a decrease in ant i -viral 
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susceptibility indicates development of 
anti -viral drug resistance in the patient. 

73. A method for determining anti-vLral drug resistance in 
5 a patient comprising: / 

(a) developing a standard curve of drug 

susceptibility for an /anti-viral drug; 
{b) determining anti-virad drug susceptibility in the 
patient according to the method of claim 45; and 
10 (c) comparing the antd-vijral drug surceptibility in 

step (b) with the s^ndard curve determined in 
step (a) , wherein a decrease in anti-viral 
susceptibility indicates development of 
anti-viral drug resistance in the patient. 

15 

. 74 . A method for determining anti-viral drug resistance in 7 \ 

* 1 a patient comprising: 

(a) determining anti-viral drug susceptibility in the 
patient at a first time according to the- method 
20 of claim 1, wherein the patient-derived segment 

is obtained from the patient at about said time; 
<b) determining anti-viral drug susceptibility of the 

same patient at a later time; and 
(c) comparing the anti -viral drug susceptibilities 
25 determined in step (a) and (b) , wherein a 

decrease in anti-viral drug susceptibility at the 
later time compared to the first time indicates 
development or progression of anti -viral drug 
resistance in the patient. 
30 / 

75. A method for determining ^friti-viral drug resistance in 
a patient comprising: 

(a) determining anti-viral drug susceptibility in the 
patient at a fir/t_time according to the method 

35 of claim 45, whoxA|i^the patient -derived segment 

is obtained frcmi the patient at about said time; 

(b) determining anti-viral drug susceptibility of the 
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same patient at a later times and 
comparing the ant i -viral/drug susceptibilities 
determined in steps J(a.) and (b) , wherein a 
decrease in anti-vira^ drug susceptibility at the 
later time comparecatio the first time indicates 
development or jzfrogressrSn of anti -viral drug 
resistance in patient. 

The method of claim 1 wherein the resistance test 
vector comprises DNA of a hepadnavirus . 



The method of claim 1 whferein the resistance test 
vector comprises DNA of I#3V. 

The method of claim y wherein the resistance test 

vector comprises DNA jencoding C, P f and X. 



The method of claim 1 wherein 
segment comprises /a P gene. 



Lhe patient -derived 



The method of /claim 1 wherein the patient -derived 
segment comprises an HBV gene . 

The method <Li cla^mAjj- wherein 
segment comprises an HBV RT gene. 



:he patient -derived 



82. The metho/9 of claim 1 wherein the patient -derived 
segment comprises an HBV DNA polymerase gene. 

The resistance test vector of claim 28 comprising an qy 
indicator gene viral vector and a packaging vector said 
indicator gene viral vector comprising an indicator 
gene and said packaging vector comprising a 
patient-derived segment. 



The resistance test vector of claim 28 wherein the 
patient -derived segment comprises a hepadnaviral gene. 
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The resistance test vector of claim ^ wherein the 
patient-derived segment comprises an J&V gene. 

The resistance test vector of cla4m 28 wherein the 
patient-derived segment comprises/an HBV P gene. 

The resistance test vector of/ claim 28 wherein the 
patient-derived segment compri/es an RT/DNA polymerase 
gene . 

A method for evaluating the/biological effectiveness of 
a candidate anti-viral dr/g compound comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment and an indicator gene into 
a host cell; / 

(b) culturing the ho/t cell from step (a) ; 

(c) measuring expression of the indicator gene xn a 
target host cell; and 

(d) comparing the/ expression of the indicator gene 
from step (c)/with the expression of the indicator 
gene measured when steps (a) - (c) are carried out 
in the absence /6* the candidate anti-viral drug 

compound , / , . , fc 

wherein a te4t concentration of the candidate 
anti-viral drug compound is present at steps (a) - (c) ; 
at steps (b) -Ac) ; or at step (O . 

The method L claim 88 wherein the resistance test 
vector comprises DNA of a retrovirus. 

The methi of claim 88 wherein the resistance test 
vector c/mprises DNA of HIV. 

The met/hod of claim 88 wherein the resistance test 
vector comprises DNA of a hepadnavirus . 
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The method of claim 88 wherein the resistance test 
vector comprises DNA of HBV. 

The method of claim 88 wherein the/ resistance test 
vector comprises DNA encoding HIV gag-pol . 

The method of claim 88 where in/t he resistance test 
vector comprises DNA encoding Hpv P protein. 

The method of claim 88 whetfein the patient-derived 
segment encodes one proteinV 

The method of claim 88 wherein the patient -derived 
segment encodes two or more proteins. 

The method of claim 8 / wherein the patient -derived 
segment comprises a retroviral gene. 

The method of claim/ss wherein the patient -derived 
segment comprises an^HIV gene. 

The method of claim 88 wherein the patient -derived 
segment comprises a hepadnaviral gene. 



. The method of clc/im 88/w^erein the patient -derived 
segment comprises an (iB^jgene. 

A method for/ determining susceptibility for an 
anti -viral drug comprising: 

(a) introducing a resistance test vector comprising a 
patient -^derived segment and an indicator into a 
host cell; 

(b) culturi/ng the host cell from (a) ; 

(c) measuring the indicator in a target host cell; 
and / 

(d) comparing the measurement of the indicator from 
(c) Jith the measurement of the indicator when 
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steps (a) - (c) are carried out in the absence of 
the anti-viral drug, ./r 
wherein a test concentration of the anti-^/iral drug is 
present at steps (a) - (c) ; at steps (b) yj/c) ; or at step 
(c, . " 

102 . The method of claim 101 wherein the' indicator comprises 
a DNA structure. / 

103 . The method of claim 101 wherein the indicator comprises 
a RNA structure . / 

104. A method for evaluating the/ biological effectiveness of 
a candidate anti -viral drug compound comprising: 

(a) introducing a resistance t^e^t vector comprising a 
patient-derived segment x&ttdr an indicator into a 
host cell; / 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) -(c) are carried out in the 
absence of the candidate anti -viral drug compound, 

wherein a test concentration of the candidate 
anti -viral drug compound is present at steps (a) - (c) ; 
at steps (b) - (c) ; or at step (c) . 

105. The method of claim 104 wherein the indicator comprises 
a DNA structure . 

106. The method of claim 105 wherein the indicator comprises 
a RNA structure . 

107. A method for determining susceptibility for an HCV 
anti -viral drug comprising: 

(a) introducing a resistance test vector comprising a 
pafient -derived segment which comprises a 
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hepatitis C virus gene and an indicator gene into 
a host cell; 

(b) culturing the host cell from (a) ; 

(c) measuring expression of the indicator gene 
target host cell; and 

(d) comparing the expression of ifhe indicator gene 
from (c) with the expression of the indicator 
gene measured when steps La) -(c) are carried out 
in the absence of the antn. -viral drug, 

wherein a test concentration of the HCV ant i -viral drug 
is present at steps (a) - (c) ,• at steps (b)-(c); or at 
step (c) . / 

108. The method of claim 107 wherein the resistance test 
vector comprises DNA of a genomic viral vector. 

109. The method of claim /l07 wherein the resistance test 
vector comprises RNA' of a genomic viral vector. 

110. The method of claim 107 wherein the resistance test 
vector comprises henes encoding C, El, E2, NS2 , NS3 , 
NS4, or NS5. / 

/ / 

111. The method of claim 10fc/|wherein the patient-derived 
segment comprises a functional viral sequence. 

112. The method ok claim 107 wherein the patient -derived 
segment encodes one protein that is the target of an 
ant i- viral arug. 

113. The method/ of claim 107 wherein the patient-derived 
segment encodes two or more proteins that are the 
target of lan anti-viral drug. 

114. The method! of claim 111. wherein the functional viral 
sequence comprises an IRES. 
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115 The method of claim 107 wherein the ir^icator gene is 
a functional indicator gene and th/ host cell is a 
resistance test vector host ceil including the 
additional step of infecting the target host cell with 
resistance test vector viral particles using filtered 
supernatants from said resistance test vector host 
cells. / 

116. The method of claim 107 wherein the indicator gene is 
a non- functional indicator' gene . 

117 The method of claim 116 wherein the host cell is a 
packaging host cell/resistance test vector host cell. 

118. The method of claim/ 117 wherein the culture is by 
co-cultivation. 

/ 

119 The method of claim/117 wherein the target host cell is 
infected with resistance test vector viral particles 
using filtered supernatants from said packaging host 
cell/resistance /test vector host cells. 

120. The method of claim 107 wherein the indicator gene is 
a lucif erase gene. 

121. The method of claim\107 wherein the indicator gene is 
an £- lactamase geAeA^- 

122 The method of claim 117 wherein the packaging host 
cell/resistance test vector host cell is a human cell. 

123 The method of claim 117 wherein the packaging host 
cell/resistance test vector host cell is a human liver 
cell. 

124 The method of claim 117 wherein the packaging host 
cell/resistance test vector host cell is a Huh7 cell. 
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125. The method of claim 107 wherein the target host cell is 
a HepG2 cell. 

126 A resistance test vector comprising a pat lent -derived 
segment comprising a gene of/ Flaviviridae and an 
indicator gene. - 

127 The resistance test vector Jf claim 126, wherein the 
patient -derived segment comprises a Flavivirus gene. 



^ompr 



128. The resistance test vect/r of claim 126 wherein the 
patient-derived segnent is one gene. 

12 9 The resistance test v/ctor of claim 126 wherein the 
patient -derived segment is two or more genes. 

130. The resistance test' vector of claim 126 wherein the 
pat lent -derived segment comprises an HCV gene. 

/" 

131 The resistance tist vector of claim 126 wherein the 
' patient-derived/segment comprises the NS3/4A protease 

gene . / 

132 The resistance tesAvector of claim 126 wherein the 
patient -derived seglnWt comprises the NS5B RDRP gene. 

133. The resistance test vector of claim 126 wherein the 
patient -derived segment comprises the IRES. 

134. The resi/tance test vector of claim 126 wherein the 
indicator gene is a functional indicator gene. 



135 The resistance test vector of claim 126 wherein the 
indicator gene is a non- functional indicator gene. 



136. The resistance test vector of claim 126 wherein the 



indicator gene is a luciferase gene/! 

137. A packaging host cell transfectek with a resistance 
test vector of claim 126. 

138. The packaging host cell of /claim 137 that is a 
mammalian host cell. 

139. The packaging host cell of claim 137 that is a human 
host c-11. / 

140. The packaging host cell Jt claim 137 that is a human 
liver cell. / 

/ 

141. The packaging host eel}' of claim 137 that is HepG2 . 

142. The packaging host ce/l of claim 137 that is Huh7 . 

143. A method for determining susceptibility for an HCV 
ant i -viral drug comprising: 

(a) introducing a Resistance test vector comprising a 
patient -derived segment which comprises a 
hepatitis C/ virus gene and a nonfunctional 
indicator gene into a host cell; 

(b) culturing the host cell from (a) ; 

(c) measuring /expression of the indicator gene xn a 
target host caJrH and 

(d) comparing' theU^ression of the indicator gene 
from (cV with tne expression of the indicator 
gene measured when steps (a) - (c) are carried out 
in the absence of the HCV anti-viral drug, 

wherein a test concentration of the HCV anti-viral drug 
is present /at steps (a) - (c) ; at steps (b) - (O ; or at 

step (O . / 

/ 

144 The method of claim 143 wherein the resistance test 
vector comprises DNA of a genomic viral vector. 
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145. The method of claim 143 wherein the resistance test 
vector comprises RNA of a genomic viral tfector . 

146 The method of claim 143 wherein the Resistance test 
vector comprises genes encoding C, El, E2 . NS2 , NS3, 
NS4 or NS5. / 

147. The method of claim 143 wherein -the patient -derived 
segment encodes one protein. ^ 

148. The method of claim 143 wherein the patient -derived 
segment encodes two or more proteins. 

149 The method of claim 143 wherein the patient -derived 
segment comprises a functional viral sequence. 

150. The method of claim 143 wherein the indicator gene is 
a lucif erase gene. 

151. The method of claim 143 wherein the host cell is a 
packaging host cell. . 

152. The method of claim 143 wherein the packaging host cell 
is a human cell . 

153. The method of claim ^wherein the packaging host cell 
is a human liver cell. 

154. The method of claim 143 wherein the packaging host cell 
is a Huh7 cell. 

155. The method of claim 143 wherein the packaging host cell 
is a HepG2 cell. 

156 The method of claim 143 wherein the nonfunctional 
indicator gene comprises a negative sense sequence. 



I 
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157. The method of claim 143 wherein the hyfat cell and 
target cell are the same cell. 

158. The method of claim 143 wherein theydarget cell is a 
human cell. 

159. The method of claim 143 wherein ttJ target host cell is 
infected with resistance test ve/ctor viral particles 
using filtered supernatants fro/, said packaging host 
cell/resistance test vector host cell. 

160. The method of claim 143 whe/ein said culture is by 
co-cultivation . 

161. A method for determining iW ant i- viral drug resistance 
in a patient comprising: / 

(a) developing a st/andard curve of drug 
susceptibility for Ln HCV anti-viral drug; 

(b) determining HCV ant/ -viral drug susceptibility- in 
the patient according to the method of claim 1; 

and / 

(c) comparing the HCV anti-viral drug susceptibility 
in step (b) witt/ the standard curve determined m 
step (a), whe/ein a /tfecrease in HCV anti-viral 
susceptibility/ inddfcites development of HCV 
anti-viral dr/ag resistance in the patient. 
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162. A method for detaining HCV anti-viral drug resistance 

in a patient con/prising: 

(a) developing/ a standard curve of drug 
susceptibility for a HCV anti-viral drug; 

(b) determining HCV anti-viral drug susceptibility in 
the pat dint according to the method of claim 37; 
and / 

(c) compari/ng the HCV anti-viral drug susceptibility 
in stei (b) with the standard curve determined m 
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step (a) , wherein a decrease in HCy anti-viral 
susceptibility indicates development of HCV 
anti-viral drug resistance in the patient. 

A method for determining HCV anti-viraa drug resistance 
in a patient comprising: / 

(a) determining .HCV anti -viral drug susceptibility in 
the patient at a first time according to the 
method of claim 107, wherein the patient -derived 
segment is obtained from/the patient at about 
said time; / 

(b) determining HCV anti-viral drug susceptibility of 
the same patient at a ^ater time; and 

(c) comparing the HCV anti-viral drug 
susceptibilities determined in step (a) and <b) , 
wherein a decrease in anti -viral drug 
susceptibility at the later time compared to the 
first time indicates development or progression 
of HCV ant i -viral , drug resistance in the patient. 



164. A method for determining HCV anti-viral drug resistance 
in a patient compris/ing: 

(a) determining HCV anti -viral drug susceptibility in 
the patient at a first time according to the 

method of claim 143, wherein the patient -derived 

/ 

segment is /obtained from the patient at about 



said time; / 

(b) determining HCV anti-viral drug susceptibility of 
the same patient at a later time; and 

(c) comparing the HCV anti-viral drug 
susceptibilities determined in steps (a) and (b) , 
wherein /' a decrease in HCV anti -viral drug 
susceptibility at the later time compared to the 
first fe'ime indicates development or progression 
of HCV /anti -viral drug resistance in the patient. 

165. A method f©r determining susceptibility for an HCMV 
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anti-viral drug comprising: 

(a) introducing a resistance test vector comprising a 
patient -derived segment which /omprises a HCMV 
gene and an indicator gene inyS a host cell; 

(b) culturing the host cell from /(a) ; 

(c) measuring expression of the/ indicator gene in 
target host cell; and 

(d) comparing the expression /of the indicator gene 
from (c) with the expression of the indicator 
gene measured when steps' (a) - (c) are carried out 
in the absence of the ant i -viral drug, 

wherein a test concentration of the HCMV anti-viral 
drug is present at steps (f) - <c) ; at steps (b) - (c) ; or 
at step (c) . I 

166. The method of claim 16 ; S wherein the resistance test 
vector comprises DNA of a genomic viral vector . 

167. The method of claim kes wherein the resistance test 
vector comprises DNA of a subgenomic viral vector. 
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The method of claim 165 wherein the resistance test 
vector comprises DNA encoding phosphotransferase (UL 
97) DNA polymerase (UL54) , protease (UL80) , UL54 , 
UL44, UL57, UL10,5 ( UL102, UL70, UL114, UL98, or UL84 . 

The method of /claim 165 wherein the patient -derived 
segment comprises a ^notional viral sequence. 

The method of claim 165 wherein the patient-derived 
segment encodes one protein that is the target of an 
ant i -viral drug. 

The method/ of claim 165 wherein the patient -derived 
' segment eicodes two or more proteins that are the 
target of /an anti -viral drug. 
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172 . The method of claim 165 wherein the indicator gene is 
a functional indicator gene and the haJst cell is a 
resistance test vector host cell /including the 
additional step of infecting the target host cell with 

- ~- v "" ""?"■ 

173 The method of claim 16 5 wherein the indicator gene is 

/ 

a non- functional indicator gene.y 

/ 

174 . The method of claim 165 wherein the host cell is a 
packagi: g host cell/resistance' test vector host cell. 

175. The method of claim 174 wherein the culture is by 
co-cultivation. j 

lie. The method of claim 175 wherein the target host cell is 
infected with resistance test vector viral particles 
from said packaging host cell/resistance test vector 
host cells. 

177. The method of claim 165 wherein the indicator gene is 
a lucif erase gene. / 

178. The method of claim 165 wherein the indicator gene is 
25 an ^.-lactamase gene. 

179. The method of .claim 174 wherein the packaging host 
cell/resistance,' test vector host cell is a human cell. 

t 

30 180. The method of claim 174 wherein the packaging host 
cell/resistance test vector host cell is a human 
foreskin fibroblast cell. 

181. The method^ of claim 174 wherein the packaging host 
35 cell/resistance test vector host cell is a MRC5 cell. 

182. The methdd of claim 165 wherein the target host cell is 
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a human embryonic lung cell . 

183. A resistance test vector comprising a patient-derived 
segment which comprises a gene of herpesviridae and an 
indicator gene . 

184. The resistance test vector of claim 183, wherein the 
patient -derived segment comprises a alpha 
herpesvirinae . 

185. The resistance test ^ :tor of claim 183 wherein the 
patient -derived segment is one gene. 



186. The resistance test' vector of claim 183 wherein the 
patient-derived segment is two or more genes. 

187. The resistance test vector of claim 183 wherein the 
patient -derived s,egment comprises an HCMV gene. 

188. The resistance test vector of claim 183 wherein the 
indicator gene is a functional indicator gene . 

189. The resistance test vector of claim 183 wherein the 
indicator gene is a non- functional indicator gene. 

190. The resistance ceat veccor of claim 18.3 wherein the 
indicator gene is v\ucif erase gene. 

191. A packaging host cell transfected with a resistance 
test vector of claim 183. 

192. The packaging host cell of claim 191 that is a 
mammalian host cell. 

' / 

193. The packaging host cell of claim 191 that is a human 
host ce'll . 



194. The packaging host cell of claim 191 t^iat is a human 
embryonic lung cell. 

195. The packaging host cell of claim /l91 that is MRC5 
5 cells. 

196. The packaging host cell of clai/rn 191 that is a human 
foreskin fibroblast, cell line./ 

10 197. A method for determining susceptibility for an HCMV 
ant i -viral drug comprising:/ 

(a) introducing a resistance test vector comprising a 
patient-derived segm/nt which comprises a HCMV 
gene and a nonfunctional indicator gene into a 

15 host cell; / 

(b) culturing the host/cell from (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell;/ and 

(d) comparing the expression of the indicator gene 
20 from <c) with ,the expression of the indicator 

gene measured when steps (a) - (c) are carried out 
in the absence/ of the HCMV anti-viral drug, 
wherein a test concentration of the HCMV anti-viral 
drug is present at 'steps (a) - (c) ; at steps (b) - (c) ; or 
25 at step (c) . y 

198. The method of cliim ffi wherein the resistance test 
vector comprises.? DNAofW genomic viral vector. 

30 199. The method of claim 197 wherein the resistance test 
vector comprised DNA of a subgenomic viral vector. 

\ 

200. The method of /claim 197 wherein the resistance test 
vector comprises DNA encoding phosphotransferase (UL 
35 97)/ DNA polymerase (UL54), protease (UL80) , UL54 , 

UL44., UL57, UtlOS, UL102, UL70, UL114 , UL98, or UL84 . 



201. The method of claim 197 wherein the pa/ient- derived 
segment encodes one protein. / - 

202. The method of claim 197 wherein the' patient -derived 
segment encodes two or more protein's . 

203. The method of claim 197 wherein /the indicator gene is 
a lucif erase gene . 

204. The method of claim 197 wherein the host cell is a 
packaging host cell. / 

/ 

205. The method of claim 197 wherein the packaging host cell 
is a human cell. j 

2 06. The method of claim 197/wherein the packaging host cell 
is a human embryonic lung cell. 

207. The method of claim 197 wherein the packaging host cell 
is a human foreskin fibroblast. 

208. The method of claim 197 wherein the nonfunctional 
indicator gene comprises a permuted promoter. 

209. The method of /claim 197 wherein the nonfunctional 
indicator gene/ comprises a permuted coding region. 

/ ut 

210. The method of claim 197 wherein the host cell and 
target cell kxe. the same cell. 

211. The method /of claim 197 wherein the target cell is a 
human cell/. 

212. The method of claim 197 wherein the target host cell is 
infected/with resistance test vector viral particles 
from said packaging host cell/resistance test vector 
host cell. 
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213. The method of claim 212 wherein said culture is by 
co- cultivation . 

214. A method for determining HCMV anti-viral drug 
resistance in a patient comprising: /' 

(a) developing a standard curve of drug 
susceptibility for an HCMV anti -viral drug; 

(b) determining HCMV anti-viral drug susceptibility 
in the patient according to the method of claim 
165; and 

(c) comparing the HCMV anti -viral drug susceptibility 
in step (b) with the standard curve determined in 
step (a) , wherein a decrease in HCMV anti-viral 
susceptibility indicates development of HCMV 
anti-viral drug resistance in the patient. 



215. A method for determining/ HCMV anti-viral drug 
resistance in a patient comprising: 

(a) developing a standard curve of drug 
susceptibility for an HCMV anti -viral drug; 

(b) determining HCMV anti-vix-al drug 
susceptibility i/n the patient according to 
the method of claim 197; and 

(c) comparing the HCMV anti -viral drug 
susceptibility in step/(B) with the standard 
curve determined in *-suteg_ (a) , wherein a 
decrease in HCMV anti-viral susceptibility 
indicates development of HCMV anti-viral 
drug resistance in the patient. 



216. A method for determining HCMV anti-viral drug 
resistance in a patient comprising: 

(a) determining HCMV anti -viral drug 
35 susceptibility in the patient at a first 

time according to the method of claim 165, 
wherein the patient-derived segment is 



I 
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obtained from the patient at ^bout said 
time; 

(b) determining HCMV anti-Viral drug 
susceptibility of the same /patient 
later time; and 

(c) comparing the HCMV asfti-viral drug 
susceptibilities determined in step (a) and 
(b) , wherein a decrease in ant i -viral drug 
susceptibility at tne later time compared to 
the first time indicates development or 

—progression of anti-viral drug resistance in 
the patient. 

A method for determining HCMV anti-viral drug 
resistance in a patient comprising: 

(a) determining HCMV anti-viral drug 
susceptibility in /the patient at a first 
time according to /the method of claim 197,. 
wherein the patient -derived segment is 
obtained from the patient at about said 
t ime ; 

(b) determining fcCMV anti-viral drug 
susceptibility /of the same patient at a 
later time; and / 

(c) comparing the HCMvt\anti- viral drug 
susceptibilities determined in steps (a) and 
(b) , wherein /a decrease in HCMV anti-viral 
drug susceptibility at the later time 
compared tJ the first time indicates 
development/ or progression of HCMV 
anti-viral 4rug resistance in the patient. 



